Dysphagia is a condition in which disruption of the swallowing process interferes with a patient's ability to eat. This may result in coughing or choking while swallowing, food sticking in the throat, or globus sensation. Eosinophilic esophagitis (EoE) is a chronic immune-mediated disease with a varied clinical spectrum of symptoms including dysphagia. Tourette syndrome (TS) is an inherited neurological disorder that manifests itself as a series of motor and vocal tics and may include oropharyngeal dysphagia. Dysphagia as a result of TS generally affects female, elderly patients and is not reported in children. While the pathophysiology is relatively unknown, experts believe TS is closely linked to damage or abnormalities in the basal ganglia of the brain. We present this interesting pediatric case of dysphagia due to EoE, which had been previously thought to be related to the patient's TS.
Introduction
Tourette syndrome (TS) is an inherited neurological disorder that results in a series of motor and vocal tics [1] . The definitive diagnoses are based on the presence of multiple, involuntary motor tics and at least 1 vocal tic consistently occurring for 12 months [2] . Tics may be simple or complex hyperkinetic movements, often preceded by uncomfortable sensations localized at the site of the tics [3] . The pathophysiology of TS is unknown; however, it is known that a developmental disorder in the synaptic neurotransmission in the basal ganglia, particularly in the caudate nucleus, inferior prefrontal cortex, and frontal cortex, may play a role.
Eosinophilic esophagitis (EoE) is a chronic disease of the esophagus, mediated by an antigen-mediated immune response. It is more common in males with a mean age of presentation of 8.6 years. The age at diagnosis ranges from 5 months to 21 years. EoE presents with esophageal dysfunction, feeding problems, and food impaction leading to chest pain, choking, drooling and dysphagia. Histologically, eosinophil-predominant inflammation is evident [4] . The criteria for diagnosis include the presence of esophageal dysfunction, esophageal mucosal biopsy specimens containing more than 15 intraepithelial eosinophils per highpower field in 1 or more biopsy specimens, the absence of pathological gastroesophageal reflux disease as evidenced by a lack of response to high-dose proton pump inhibitor medication (2 mg/kg/day) or pH monitoring study of the distal esophagus [5] . Children frequently experience reflux symptoms, including heartburn and regurgitation, emesis, abdominal pain, dysphagia, and food impaction. The disease pathology is not well understood; however, there are multiple factors involving genetics, environmental exposures, and complex immune response. About 75% of the patients with EoE present with a concurrent atopic disease [6] . The sequel of atopy includes food allergies, environmental allergies, asthma, and atopic dermatitis. Typically, food allergies are to milk, eggs, corn, wheat, and soy [7] . Aeroallergen sensation is another cause, and patients with EoE frequently report seasonal variations, with fewer cases diagnosed during cold weather [8] . The genetics of EoE is under investigation. In some studies using murine models, the antigenic proteins may trigger the migration of eosinophils to gastrointestinal tissue. These antigens cause the adaptive T helper type 2 cell response that produces cytokines, such as interleukin-5 and interleukin-13. Interleukin-13 stimulates esophageal epithelial cells to produce a variety of proteins. The gene induced in this process is eotaxin-3, which recruits eosinophils from the peripheral blood into the esophageal tissue [9] . Further genetic analysis has also proven a single nucleotide polymorphism in the human eotaxin-3 gene [10] .
Case Report
A 10-year-old Caucasian male with TS came to the emergency room with acute dysphagia and a food bolus impaction. On presentation, the patient was unable to swallow the saliva and was drooling excessively. This had happened to the patient in the past as well, but at that time the patient was able to cough and dislodge the impaction. The patient intermittently had choking episodes and had seen a neurologist for throat-clearing tics. On review of systems, the patient reported drooling, spitting, sore throat, difficulty swallowing, and chest pain. He was diagnosed with TS at the age of 7 years. No known drug allergies were reported. The current medications included clonidine 0.1 mg/ml suspension and melatonin 3-mg tablets. The patient's immunizations are up-to-date. Physical examination revealed a blood pressure of 118/88 mm Hg, a pulse of 89/min, temperature of 36.6°C (oral), and a respiratory rate of 19/min. Respiratory, cardiovascular, and abdominal examinations were all within normal limits. HEENT (head, ears, eyes, nose, throat) examination revealed tenderness over the coracoid process and thyroid gland, but no palpable nodules or masses were noted. Petechiae were noted over the neck. The neck exhibited a normal range of motion and showed no rigidity. In the emergency room, the patient received 2 mg of glucagon intramuscularly and fentanyl sodium 25 μg pro re nata with no significant change in condition. Pediatric gastroenterology was consulted for an emergent esophagogastroduodenoscopy. The endoscopy revealed food impaction in the upper third of the esophagus, which was successfully removed (Fig. 1) .
Mucosal changes were noted in the upper and lower esophagus. These changes included longitudinal furrows, edema, esophageal erosions, and mucosal friability (Fig. 2) .
These findings were graded using the EoE endoscopic reference score (Table 1 ) [11] . Gastric and duodenal mucosae were normal. Mid and distal esophageal, gastric and duodenal biopsies were taken. Both esophageal biopsies revealed fragments of reactive squamous mucosa with increased intraepithelial eosinophils (more than 25 eosinophils per high-power field). The gastric biopsy revealed mild, focal chronic inflammation, and was negative for Helicobacter pylori. The duodenal biopsy was unremarkable. The patient was treated for EoE as per the NASPGHAN protocol with complete resolution of dysphagia symptoms. Twelve months into the therapy for EoE, the patient has no dysphagia.
Discussion
Dysphagia is a term used to describe difficulty swallowing. Dysphagia includes difficulty starting a swallow (oropharyngeal dysphagia) and the sensation of food being stuck in the neck or chest (esophageal dysphagia). Oropharyngeal dysphagia can result from abnormal functioning of the nerves and muscles of the mouth, pharynx, and upper esophageal sphincter. Esophageal dysphagia may result from narrowing in the esophagus caused by scarring due to acid reflux disease, inflammation of the lining of the esophagus, tumors within the esophagus, compression of the esophagus from growths in the chest or sometimes even an enlarged heart. It may also be caused by inflammation due to eosinophils, a condition known as EoE.
One of the symptoms resulting from a patient's TS is dysphagia. Coupled with a possible vocal and physical tic originating from the throat, difficulty swallowing is not unordinary. However, dysphagia as a result of TS generally affects female, elderly patients and is generally not seen in children. Our patient was presented with throat-clearing tics, choking episodes, and dysphagia, along with a history of TS. In our case, dysphagia was secondary to EoE as it improved after the EoE therapy. For our patient, the need to be seen by a pediatric gastroenterologist had been underemphasized.
Conclusion
To our knowledge, this is the first reported case of EoE-induced dysphagia in a pediatric patient with TS. While rare, any case of TS presenting with a history of dysphagia must be investigated for EoE. Hence, we are reporting this case and giving future directions to primary care physicians and specialists to refer patients with TS and dysphagia to gastroenterology. 
